ABSTRACT Analysts are creating materials, for example, a carbon nanotube-based composite created by NASA that bends when a voltage is connected. Applications incorporate the use of an electrical voltage to change the shape (transform) of airship wings and different structures. Topological indices are numerical parameters of a molecular graph which characterize its topology and are usually graph invariant. Topological indices are used, for example, in the development of quantitative structure-activity relationships (QSARs) in which the biological activity or other properties of molecules are correlated with their chemical structure. Topological indices catch symmetry of molecular structures and help us to predict properties, for example, boiling points, viscosity, and the radius of gyrations of nanotubes. In this paper, we compute M-polynomials of two nanotubes, VC 5 C 7 [p, q] and HC 5 C 7 [p, q]. By applying calculus on these M-polynomials, we produce formulas of numerous degree-based topological indices, which are functions relying on parameters of the structure and, in combination, decide properties of the concerned polymeric compound.
I. INTRODUCTION
Carbon nanotubes are allotropes of carbon with a cylindrical nanostructure. These cylindrical carbon particles have surprising properties, which are important for nanotechnology, optics, electronics and different fields of materials science and innovation [1] - [3] .
In terms of elastic modulus and tensile strength, Carbon nanotubes are the stiffest and strongest materials respectively. This strength outcome from the covalent sp 2 bonds formed between the carbon atoms. A multi-walled carbon nanotube was examined in 2000, which have tensile strength of 63 gigapascals. The flexibility and strength of carbon nanotubes makes them of potential use in controlling other nanoscale structures, which recommends they will have a critical job in nanotechnology engineering. Nanotubes are very good thermal conductors and are ideal material for applications in electronics and optics. There are many reasons of
The associate editor coordinating the review of this manuscript and approving it for publication was Debashis De. developing nanotubes, for example, researchers are developing nanotubes to cleanup oil spills [4] - [7] .
The highlights of energetics and electronic properties of carbon nanotubes, containing a pentagon-heptagon pair (5/7) topological defect in the hexagonal system of the zigzag configuration, are explored utilizing the expanded Su-Schriffer-Heeger model in view of the tight restricting estimation in real space. The calculations demonstrate that this pentagon-heptagon pairs deformity in the nanotube structures isn't only responsible for a charge of an adjustment in nanotube diameter, yet in addition governs the electronic behavior around Fermi level [8] .
Mathematical chemistry is an area of research in chemistry in which mathematical tools are used to solve problems of chemistry. Chemical graph theory is an important area of research in mathematically chemistry which deals with topology of molecular structure such as the mathematical study of isomerism and the development of topological descriptors or indices. Infect, topological indices are numbers associated with molecular graph of chemical compounds and has applications in quantitative structure-property relationships. Topological indices remain invariant upto graph isomorphism and help to predict many properties of chemical compounds and nanomaterials, for example, boiling points, viscosity and the radius of gyrations without going to lab [53] - [56] .
Another emerging field is Cheminformatics, in which quantitative structure-activity (QSAR) and Structureproperty (QSPR) relationship are used to see the biological activity and properties of nanomaterial. In these investigations, some Physico-chemical properties and topological indices are utilized to predict the behavior of chemical compounds see [11] - [14] . Like topological indices, polynomials have also applications in chemistry, for example, Hosoya polynomial (also called Wiener polynomial) [15] plays an important role in computation of distance based topological indices. M-polynomial [16] was defined in 2015, play a similar role in computation of numerous degreebased topological indices [17] - [21] . The main advantage of M-polynomial is the information it contains about degreebased graph invariants.
The molecular graphs of carbon nanotubes VC 5 C 7 [p, q] and HC 5 C 7 [p, q] are shown in Figure 1 and Figure 2 respectively. The structures of these nanotubes consist of cycles C 5 and C 7 (C 5 C 7 net which is a trivalent decoration constructed by alternating C 5 and C 7 ) by different compound. It can cover either a cylinder or a torus.
The 2 dimensional lattice of VC 5 C 7 [p, q] is shown in Figure 3 and the 2 dimensional lattice of HC 5 C 7 [p, q] is shown in Figure 4 .
In this paper, we focus on the degree-based combinatorial facts of VC 5 
II. BASIC DEFINITION AND LITERATURE REVIEW
In chemical graph theory (CGT), a molecular graph is simple connected graph, in which atoms are taken as vertices and edges are taken as edges. We reserve G for simple connected graph, E for edge set and V for vertex set throughout this paper. Degree of a vertex u is number of vertices attached with u and is denoted by d v . We refer [10] for the notions that are used in this paper and are not defined.
Definition 1 [16] : The M-polynomial of a graph G is defined as:
The first topological index was defined in 1947 by Weiner during studying boiling point of alkanes [22] . This index is now known as Weiner index. Thus Weiner established the framework of Topological indices and the Wiener index is initially the first and most concentrated topological index [23] , [24] .
The other oldest topological index is Randić index, given by Randić [25] in 1975 and is defined as
After the success of Randić index, in the year 1988, the generalized version of Randić index was introduced [26] , [27] and has been studied by chemists and mathematicians [28] . Numerous numerical properties of this index have been given in [29] . For detailed study about this index, we refer the book [30] . The general Randić index is defined as:
and the inverse Randić index is defined as:
The Randić index is a most mainstream regularly connected and most concentrated among all other topological indices. Numerous papers and books, for example, [31] - [33] are written on this topological index. Randić himself wrote two surveys on his Randic index [34] , [35] and there are three more surveys [36] - [38] . The reason behind the success of such a simple topological index is as yet a puzzle, although some conceivable clarifications were given.
After Randić index, the most studied topological indices are first and second Zagreb indices. These indices are defined as:
respectively [39] - [43] . The modified second Zagreb index [44] is defined as:
The symmetric division index, denoted by [SDD] is one of the 148 discrete Adriatic index is a decent indicator of the aggregate surface area for polychlorobiphenyls [45] and is defined as:
Harmonic index is another variant of Randić index: As far as our knowledge is concerned, this index was firstly appear in [46] . Favaron et al. [47] studied the connection between the harmonic index and the eigenvalues of graphs. The inverse sum index is the descriptor that was chosen in [48] as a noteworthy indicator of aggregate surface area of octane isomers and for which the extremal graphs got have an especially basic and exquisite structure. The inverse sum index is defined as:
Furtula et al. [49] introduced the augmented Zagreb index as:
. This graph invariant has ended up being a significant prescient index in the investigation of the heat of formation in octanes and heptanes [49] , whose prediction power is higher than atom-bond connectivity index [50] - [52] . The table 1 below relates above defined topological indices with M-polynomial [16] . where
III. MAIN RESULTS
This section is divided into two subsections. In subsection A, we compute M-polynomial and degree based indices of VC 5 
Proof: From Figure 3 , it can be observed that the edge set of VC 5 C 7 [p, q] has following two partitions, Figure 5 shows the behavior of M-polynomial of pq.
I (G) =

A(G)
= 9571 144 p + 5184 27 pq. Proof: Let M (G; x, y) = f (x, y) = 12px 3 y 3 + (24pq − 6p)x 2 y 3 . Then D x f (x, y) = 36px 3 y 3 + 2(24pq − 6p)x 2 y 3 . D y f (x, y) = 36px 3 y 3 + 3(24pq − 6p)x 2 y 3 . D y D x f (x, y) = 108px 3 y 3 + 6(24pq − 6p)x 3 y 2 . S x S y (f (x, y)) = 12 9 px 3 y 3 + 1 6 (24pq − 6p)x 2 y 3 . D α x D α y (f (x, y)) = 3 2α 12px 3 y 3 +3 α 2 α (24pq−6p)x 2 y 3 . S α x S α y (f (x, y)) = 12 3 2α px 3 y 3 + 1 3 α 2 α (24pq − 6p)x 2 y 3 . S y D x (f (x, y)) = 12px 3 y 3 + 2 3 (24pq − 6p)x 2 y 3 , S x D y (f (x, y)) = 12px 3 y 3 + 3 2 (24pq − 6p)x 2 y 3 . 2S x Jf (x, y) = 2 12 6 px 6 + 1 5 (24pq − 6p)x 5 . S x JD x D y f (x, y) = 108 5 px 6 + 6 5 (24pq − 6p)x 3 y 2 . S 3 x Q −2 JD 3 x D 3 y f (x, y) = 8748 64 px 4 + 216 27 (24pq − 6p)x 3 .
First Zagreb Index
M 1 (G) = D x + D y f (x, y) x=y=1 = 72p + 2(24pq − 6p) + 3(24pq − 6p).
Second Zagreb Index
= 108p + 6(24pq − 6p).
Modified Second Zagreb Index
m M 2 (G) = S x S y (f (x, y)) x=y=1 = 4 3 p + 1 6 (24pq − 6p).
Generalized Randić index
R α (G) = D α x D α y (f (x, y)) x=y=1 = 3 2α 12p + 2 α .3 α (24pq − 6p).
Inverse Randić Index
RR α (G) = S α x S α y (f (x, y)) x=y=1 = 1 3 2α 12p + 1 2 α .3 α (24pq − 6p). 6. Symmetric Division Index SSD(G) = S y D x + S x D y (f (x, y)) x=y=1 = 24p + 2 3 (24pq − 6p) + 3 2 (24pq − 6p).
Harmonic Index
H (G) = 2S x J (f (x, y)) | x=1 = 2p + 1 5 (24pq − 6p).
Inverse Sum Index
I (G) = S x JD x D y (f (x, y)) x=1 = 18p + 6 5 (24pq − 6p).
Augmented Zagreb Index
A(G) = S 3 x Q −2 JD 3 x D 3 y (f (x, y)) x=1 = 9571 144 p + 5184 27 pq.
B. THE M-POLYNOMIAL AND DEGREE-BASEDTOPOLOGICAL INDICES OF HC
The following theorem is about the M-polynomial of
Proof. It can be observed from figure 4 that the edge set of HC 5 C 7 [p, q] can be divided into following three classes.
such that
and E {2,3} = 12pq − 4p. Figure 6 shows the behavior of M-polynomial of
5.
RR α (G) = First Zagreb Index
Harmonic Index
Inverse Sum Index
Augmented Zagreb Index
IV. CONCLUDING REMARKS
In last twenty years, many graph invariants called topological indices are defined and analyzed in environmental chemistry, toxicology, theoretical chemistry and pharmacology. 
